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A B S T R A C T
Background: How much a randomized controlled trial (RCT) sample is representative of or differs from its source
population is a challenging question, with major implications for generalizability of results. It is particularly
crucial for freely-available web-based interventions tested in RCTs since they are designed to reach broad po-
pulations and could increase health disparities if they fail to reach the more vulnerable individuals. We assessed
the representativeness of a sample of participants in a primary/secondary prevention web-based brief inter-
vention RCT in relation to its source population. Then we compared those recruited to those not recruited in the
RCT.
Methods: There is a mandatory army recruitment process in Switzerland at age 19 for men. Between August
2010 and July 2011, 12,564 men (source population) attended two recruitment centers and were asked to
answer a screening questionnaire on alcohol use. Among 11,819 (94.1%) who completed it, 7027 (59.5%)
agreed to participate in a longitudinal cohort study with regular assessments. In 2012, these participants were
invited to a web-based brief intervention RCT. Participation was not dependent on the presence or quantity of
alcohol use. We assessed the representativeness of the RCT sample in relation to the source population and
compared participants recruited/not recruited in the RCT with respect to education level and alcohol use.
Results: The RCT sample differed from the source population: individuals 20 and over were significantly less
represented (34.3% vs 37.9%, p = 0.006), as were those with lower education level (58.6% vs 63.0%,
p = 0.0009). The prevalence of any alcohol use was higher in the RCT population (92.3% vs 90.6%, p = 0.03)
but unhealthy alcohol use was less represented (37.1% vs 43.2%, p < 0.0001). Differences on alcohol use
measures and education were similarly found when those recruited in the RCT were compared to those who were
not, including in a multivariable model, showing independent associations between less unhealthy alcohol use
and higher education and recruitment in the RCT.
Conclusions: RCT participants differed from other members of the source population, with those participating in
the RCT having higher prevalence of any alcohol use but lower levels of consumption and lower prevalence of
indicators of unhealthy alcohol use. Individuals with higher education were overrepresented in the RCT sample.
Selection bias may exist at both ends of the drinking spectrum and individuals with some indicators of greater
vulnerability were less likely to participate. Results of web-based studies may not adequately generalize to the
general population.
Trial registration: The trial was registered at current controlled trials: ISRCTN55991918.
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Knowing how much a study sample is representative from its source
population is crucial to assess to what extent study results can be
generalized. This is especially important for studies of interventions
that are ultimately aimed at being disseminated broadly. Self-selection
of trial participants (a sampling bias due to self-selection into the study)
may limit the translation of study results to broader populations
(Dzewaltowski et al., 2004). The effect of self-selection is often hard to
determine, since there is usually little or no information on those who
do not want to participate in research studies. In observational studies,
it has been shown that participants may differ from those choosing not
to participate on health-related measures: those choosing to participate
are often healthier, from both a psychological and physical point of
view, and of higher socio-economic status (Knudsen et al., 2010;
Ganguli et al., 1998). Self-selection may be influenced by topic sensi-
tivity: some individuals may choose not to participate in a study fo-
cusing on alcohol use because they do not want to talk about it or have
a fear of stigmatization or are uncomfortable with study procedures
that may underline a behavior that they consider sensitive and pro-
blematic (Tourangeau and Yan, 2007). Self-selection may also, or ra-
ther, be influenced by topic saliency: the subject may not be of suffi-
cient interest for people to accept the potential hassle related to study
participation such as follow-up evaluations, study assessments, etc.
(Groves et al., 2004). As such both persons who drink the most and
those who do not drink may be likely to choose not to participate in
research studies on alcohol prevention interventions. Other factors may
play a role in the decision to participate in a research study; altruism,
demands of the researchers, trust in the research institution or in the
person conducting the study, fear of lack of confidentiality, having
friends suffering from the problem under study, prior experience with
research studies, education, beliefs about the good intentions of re-
searchers, study on an important health subject at a timely point, and
likely many others (Ross et al., 1999; Campbell et al., 2007). There is
limited evidence on who decides to participate or not in internet in-
tervention trials. In an Australian internet mental health intervention
trial, interested participants were more likely to be older, better edu-
cated, more likely to have a history of mental health problems and had
low personal stigma (Crisp and Griffiths, 2014). Similarly, in an internet
treatment trial for depression, more educated people were more likely
to participate as were those with a prior diagnosis of depression
(Donkin et al., 2012). In both studies, women were more likely to
participate than men.
Unhealthy alcohol use represents a spectrum of patterns of alcohol
use associated with varying risks of harm, including at-risk use, ha-
zardous use, and alcohol use disorders (Saitz, 2005). Over the past
decades, there has been a large increase in the development of web-
based interventions for unhealthy alcohol use (Kaner et al., 2017; Tansil
et al., 2016; Riper et al., 2011; Khadjesari et al., 2011; Dedert et al.,
2015; Riper et al., 2018). These interventions have been developed with
the goal to reach a broad population who do not necessarily seek
treatment (Cunningham and Breslin, 2004). Freely accessible on the
web, these interventions can virtually be accessed by anyone, irre-
spective of their drinking. There is a growing evidence of effectiveness
of web-based interventions for unhealthy alcohol use (Riper et al.,
2018) (Riper et al., 2009; Bewick et al., 2008; White et al., 2010).
Studies have used various ways to recruit participants, and recruitment
methods may impact results of trials (Kypri, 2007). Among participants
randomized to receive an intervention in a naturalistic web-based in-
tervention study, significant differences were observed between parti-
cipants who did or did not access the intervention (Cunningham et al.,
2011). Those who accessed the web site were more frequently users of
the web, older, and drinking less. Also, attrition in web-based inter-
vention is a challenge as keeping participants involved in interventions
requiring multiple web-contacts may improve the intervention's effi-
cacy (Postel et al., 2011). In addition, there may be differences between
those agreeing to participate in the study and the source population. In
addition, the perspective of receiving feedback or information with
regard to drinking and the tasks related to being part of a research study
(i.e. follow up questionnaires) may prevent certain people from parti-
cipating, especially people with heavier alcohol use if the participation
in research is accompanied by fear of stigma.
Indeed, population level interventions may increase health dis-
parities while improving general heath: more vulnerable strata of the
population may either not respond to or not access these interventions
because of disparities in reach and differing perceptions of the inter-
ventions (Keyes and Galea, 2016). While a shift may be observed for the
population as a whole in terms of health outcomes such as alcohol use,
less vulnerable individuals are likely to benefit more from the inter-
ventions, therefore calling for more specifically tailored interventions
for vulnerable populations (Frohlich and Potvin, 2008). If inferences
made on potential efficacy of web-based interventions are based on
data that do not represent the more vulnerable strata of the population
the expected effect of the intervention will likely be biased, or may lead
to an overestimation of its benefits in populations more likely to need
its effects (Watt, 2002). Specifically, individuals with lower indicators
of socio-economic status, higher use of substances, and more con-
sequences of use should be adequately represented. If self-selection
occurs on factors related to study outcomes and on vulnerability mar-
kers, generalizing study results to the entire population may result in
interventions and/or programs that do not adequately account for
factors that put individuals at increased risk of risks and may result in
increased health disparities (Frohlich and Potvin, 2008; Keyes and
Galea, 2016). In the case of interventions that are intended to reach the
general population, it is of crucial importance to determine who is
participating in research studies, since these studies will likely be used
to estimate general population effects. Unfortunately, but for obvious
logistical reasons, detailed information on research study source po-
pulations are often incomplete or minimal.
The present study takes advantage of a general population-based
primary and secondary preventive alcohol web-based intervention
randomized controlled trial (RCT): Electronic screening and brief in-
tervention for young adults (E-SBI): a randomized controlled trial
(Bertholet et al., 2015b; Bertholet et al., 2015a). Based on the rationale
that, when made available to the public, web-based interventions are
likely to be accessed not only by people with unhealthy alcohol use but
by a broader sample of the entire population (i.e. including people with
lower risk use and people who do not drink), the RCT was designed to
test the efficacy of both primary and secondary prevention approaches.
Because the RCT is embedded within a general population cohort that
included a screening questionnaire on alcohol use for 94% of the source
population, it offers a unique opportunity to compare RCT participants
to the source population. The present study aims to assess how much
the E-SBI RCT study sample is representative or differs from its source
population with respect to alcohol use and socio-demographic char-
acteristics. Thus, we compared the E-SBI RCT sample to the source
population and then compared those recruited and not recruited in the
E-SBI RCT. We hypothesized that participants would be have lower
levels of alcohol use than the source population and that those with




For the present study, we capitalized on a natural opportunity to
compare a source population—reflective of the general population—to
a recruited population of young men in Switzerland.
2.1.1. Source population
Switzerland has a mandatory army recruitment process whereby all
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20-year old males are required to visit an army recruitment center to
determine whether they are eligible to serve in the army. Between
August 2010 and July 2011, all attendees were offered the opportunity
to complete a short screening questionnaire on alcohol use at two of
these centers (Lausanne, Windisch), and most did. Specifically, among
the 12,564 20-year old men who attended the two army recruitment
centers and were offered the screening questionnaire, the vast majority
(n = 11,819, 94%) responded, thus enabling description of alcohol use
in a census of 20-year old Swiss men (the “source population”).
2.1.2. Recruited population
During the same period, men attending these recruitment centers
and a third center that did not offer the short alcohol use screen were
invited to participate in a large longitudinal cohort study (the Cohort
Study on Substance Use Risk Factors, C-SURF). Among the 11,819 who
responded to the alcohol use screen at the two army recruitment centers
in which it was offered, 7027 (59.5%) agreed to participate in C-SURF.
The risk of bias associated with participation/non-participation in C-
SURF has been examined and participants can generally be considered
to be representative of its source population (Studer et al., 2013b;
Studer et al., 2013a). In 2012, we began recruiting for the RCT of E-SBI
from those previously recruited to C-SURF. Specifically, irrespective of
their drinking, C-SURF cohort participants were invited to participate in
an internet study about young Swiss men and alcohol use in which they
could receive information about their own alcohol use (Bertholet et al.,
2015a; Bertholet et al., 2015b). The internet study's objectives were to
test the efficacy of a primary intervention, aiming at preventing the
development of unhealthy alcohol use, and of a secondary prevention
intervention, aiming at reducing unhealthy alcohol use. Therefore,
participation was not dependent on the presence or quantity of alcohol
use. Cohort participants were invited according to the recruitment ca-
lendar in the cohort study (i.e. cohort participants were invited to
participate in the RCT in the order they were recruited and completed
the cohort study assessments). Invitations were sent until recruitment
goals were met for the RCT (according to a priori power computations).
The acceptance rate of participating in the RCT was 37% (Bertholet
et al., 2015b; Bertholet et al., 2015a), with 1633 persons total partici-
pating in the RCT (Bertholet et al., 2015b, Bertholet et al., 2015a), 1549
of whom were recruited from these two army recruitment centers.
Fig. 1 presents the recruitment process.
These 1549 participants recruited to the RCT from the two centers
at which the alcohol use screen was asked make up the recruited po-
pulation for the present study. The C-SURF study and the E-SBI RCT
were approved by the Ethics Committee for Clinical Research of the
Lausanne University Medical School (C-SURF: Protocol No. 15/07, RCT:
Protocol No. 260/2011). Both studies were supported by the Swiss
National Science Foundation.
2.2. Assessments
Army recruitment center attendees completed a short questionnaire
on alcohol use. The questionnaire assessed:
1.) Past 12-month drinking frequency (How often do you have a drink
containing alcohol? with answer choices of # days/week (open-
ended), 2–3 times a month, monthly or less, and never)
2.) Alcohol quantity (How many drinks containing alcohol do you have on
a typical day when you are drinking? with a single open-ended an-
swer, i.e. # standard drinks)
3.) Past 12 months frequency of heavy drinking episodes (How often do
you have 6 or more drinks on one occasion? With answer choices of 4
or more times a week, 2–3 times a week, monthly, less than
monthly, never)
4.) Past 12 months maximum number of drinks consumed in one day
(What is the maximum number of drinks you had in one day? With a
single open-ended answer, i.e. # standard drinks)
5.) In addition, to questions 1–3 presented above (i.e. questions 1–3 of
the AUDIT questionnaire but with extended answer options for
questions 1 and 2), participants completed the full Alcohol Use
Disorders Identification Test (AUDIT) (Saunders et al., 1993).
A standard drink was defined as 100 ml of wine, 250 ml of beer,
275 ml of pre-mixed drink containing spirits, or 25 ml of spirits (each
containing about 10 g ethanol). Pictures of the drink equivalences ac-
companied each questionnaire. Information was also collected on three
sociodemographic characteristics of interest, including age, the highest
completed education level at the time of inclusion (obligatory school or




First, to study the representativeness of the E-SBI sample, we com-
pared the distributions of socio-demographic characteristics and al-
cohol use measures using chi-square tests between the full source po-
pulation (n = 11,819) and the RCT sub-sample (n = 1549). The
Fig. 1. Recruitment process of the RCT sample.
Note:
C-SURF: Cohort on Substance Use Risk Factors.
E-SBI RCT: Electronic Screening and Brief Intervention Randomized Controlled
Trial.
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following categorical variable were used: age (< 20 vs ≥20), living in
urban environment (yes vs no), highest completed education level
(obligatory school or basic formation only vs more), prevalence of any
alcohol use (any use over the past 12 months, yes vs no), Alcohol Use
Disorders Identification Test (AUDIT, score< 8 vs ≥8), prevalence of
heavy episodic drinking (≥6 drinks on one occasion at least monthly,
yes vs no), and prevalence of unhealthy alcohol use (either weekly risky
drinking or heavy episodic drinking or both:> 210 g of ethanol/week
and/or ≥1 heavy drinking episode/month, yes vs no).
2.3.2. Comparison of those recruited in the RCT to those not recruited:
Second, using chi-square and t-test, we compared screening data of
those recruited in the RCT (n = 1549) to those who were not
(n = 11,819 − 1549 = 10,270) with respect to socio-demographic
characteristics (age, living in urban environment, highest completed
education level), and 6 alcohol measures: 1.) prevalence of any alcohol
use (any use over the past 12 months), 2.) weekly alcohol use (mean
number of drinks per week, obtained by multiplying frequency and
quantity of alcohol use), 3.) maximum number of drinks/occasion, 4.)
Alcohol Use Disorders Identification Test (AUDIT), mean score, 5.)
prevalence of heavy episodic drinking (≥6 drinks on one occasion at
least monthly), and 6.) prevalence of unhealthy alcohol use (i.e. either
weekly risky drinking or heavy episodic drinking or both:> 210 g of
ethanol/week and/or ≥1 heavy drinking episode/month). The in-
dependent associations between socio-demographic and alcohol use
variables and being recruited in E-SBI RCT were assessed with a logistic
regression model. Because most alcohol use variables were highly
correlated, the regression model included age, living in urban en-
vironment, highest completed education level, any use of alcohol and
presence of unhealthy alcohol use (i.e. either weekly risky drinking or
heavy episodic drinking, or both). The two alcohol variables “any use of
alcohol” and “presence of unhealthy alcohol use” were a priori pre-
ferred to other alcohol use variable because they adequately summar-
ized the alcohol use data and are more easily interpretable.
Statistical significance was set at alpha = 0.05 on all tests.
3. Results
E-SBI RCT participants included 1549 persons, representing 13.1%
of the source population.
3.1. Sample representativeness
The E-SBI RCT sample differed from the source population: in-
dividuals aged 20 and over were less represented in the RCT sample
(34.3% vs 37.9%, p = 0.006), as were those reporting completing ob-
ligatory school only at the time of recruitment (58.6% vs 63.0%,
p = 0.0009). The prevalence of heavy episodic drinking (36.7% in RCT
sample vs 43.0% in the source population, p < 0.0001), the prevalence
of weekly risky drinking (3.9% vs 6.3%, p = 0.0003) and the pre-
valence of unhealthy alcohol use (i.e. either heavy episodic drinking,
weekly risky drinking or both: 37.1% vs 43.2%, p < 0.0001) were
lower in the RCT sample. The proportion of people with an AUDIT
score> 8 was lower in the RCT sample (38.1% vs 42.4%, p = 0.001).
The prevalence of any alcohol use was higher in the RCT population
compared to the source population (92.3% vs 90.6%, p = 0.03). No
difference was observed for living in an urban environment (39.3% vs
41.1%, p = 0.17).
3.2. Comparison of those recruited in the RCT to those not recruited
Comparisons of individuals from the source population recruited
and not recruited in RCT are presented in Table 1. Individuals from the
source population recruited in RCT were slightly younger on average
and had a lower proportion of individuals who reported completing
obligatory school only at the time of recruitment and reported lower
levels of alcohol use than individuals from the source population not
recruited in RCT (n = 10,270) but did not differ on living environment.
All alcohol use measures differed across groups. While the prevalence of
any alcohol use was higher among those recruited in RCT compared to
those not recruited (92.2% vs 90.3%, χ2 = 5.83, p = 0.016), those
recruited reported lower levels of use. Specifically, mean (SD) drinks/
week were 6.2(8.1) vs 7.4(10.7) drinks/week for recruited versus non-
recruited (p < 0.0001), and maximum number of drinks/occasion
were 9.7(7.7) vs 10.3(9.1) (p = 0.009). Individuals from the source
population recruited in RCT had lower mean AUDIT scores: 6.6(4.4) vs
7.2(4.9) (p < 0.0001), and lower prevalence of both heavy episodic
drinking (36.7% vs 43.9%, p < 0.0001) and unhealthy alcohol use
(37.1% vs 44.1%, p < 0.0001) relative to individuals from the source
population not recruited in RCT.
In the multivariable logistic regression model including age, living
in urban environment, highest completed education level, any use of
alcohol and presence of unhealthy alcohol use, reporting any use of
alcohol was associated with increased odds of being recruited in the
RCT (Adjusted Odds Ratio (AOR), [95%CI]: 1.43 [1.17; 1.76]), while
reporting unhealthy alcohol use (AOR: 0.69 [0.61; 0.77]), completing
obligatory school only (AOR: 0.73 [0.65; 0.82]), and age (AOR: 0.87
[0.83; 0.91]) were associated with lower odds of being recruited. Living
in an urban environment was not associated with being recruited (AOR
1.07 [0.96; 1.19]).
4. Discussion
We capitalized on a natural opportunity to compare young Swiss
males who were and were not recruited to a trial of E-SBI on char-
acteristics related to alcohol use and demographics. We found that the
recruited population differed from other members of the source popu-
lation in that they were younger, had higher levels of education, and
reported lower levels of alcohol use and related consequences, but were
also more likely to report any alcohol use, suggesting self-selection of
participants with regard to both sociodemographic characteristics and
alcohol use at both ends of the drinking spectrum. Specifically, when
facing the possibility to participate in a study in which they could re-
ceive alcohol counseling or information about alcohol use, those with
unhealthy alcohol use and those reporting no alcohol use were less
likely to enroll. Thus, both topic sensitivity and topic saliency may play
a role in the decision to participate in a web-based alcohol research
study. These differences were observed consistently in sample re-
presentativeness analyses and comparisons between those recruited and
not recruited in RCT, and findings were upheld in a multivariable
model, indicating that being recruited to the RCT was independently
associated with alcohol use measures, education and age.
On the contrary to what has been shown for web-based intervention
for depression (Donkin et al., 2012), a condition for which self-selection
of participants in research trials does not appear to play a major role,
web-based alcohol intervention trials are likely to be affected since
participants seem to self-select on factors usually considered as out-
comes (i.e. alcohol use). It is not known whether the individuals who do
not participate in research studies will then access the web-based in-
tervention once they are available online (especially if these are
anonymous interventions). It seems that when made anonymously
available, persons with unhealthy alcohol use do access these inter-
ventions (Bertholet et al., 2011), and anonymity appears to be an im-
portant aspect of electronic brief interventions (Lapham et al., 2012).
Interventions developed for anonymous help seekers have the potential
to reach large number of people with unhealthy alcohol use (Johansson
et al., 2017; Sinadinovic et al., 2010). Even though confidentiality is
assured in research studies, this does not strictly correspond to anon-
ymity, and some individuals may choose not to participate to protect
their anonymity. This may also be related to stigma as higher stigma
has been shown to limit participation in online mental health trials
(Crisp and Griffiths, 2014).
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Our results show that participants were more likely to report any
alcohol use but that they had lower prevalence of unhealthy alcohol use
and heavy episodic drinking, lower AUDIT scores, and lower levels of
alcohol use, indicating that those who participated had lower severity
than those who did not (Rubinsky et al., 2013). Self-selection may also
arise on factors such as education level. The fact that individuals with
higher education were more represented within the recruited popula-
tion is important, notably because lower education is a marker of vul-
nerability given that it is a risk factor for multiple adverse health out-
comes (Braveman et al., 2011; Glymour et al., 2014; Whitehead et al.,
2016). Therefore, more vulnerable individuals may be less likely to
participate in research studies of E-SBI. As a result, the generalization of
study results and/or dissemination of programs built on study results
may not adequately account for characteristics that put people at risk,
and additional strategies may be needed to reach more vulnerable in-
dividuals (Frohlich and Potvin, 2008).
Our study has several limitations: first, it relies on self-report only.
Even though measures were implemented to ensure confidentiality and
to inform army recruitment centers attendees that the study was in-
dependent from the army and that no data was communicated to the
army, the conditions in which the screening was conducted may have
influenced answers and/or participation. Because it was designed as a
brief screen, the questionnaire did not extensively assess demographic
variables, so only limited information on the respondents are available
(i.e. those reported in the present report). Furthermore, being an E-SBI
RCT participant was a two-step process: young men had to first agree to
participate in the cohort study and then were invited to participate in
the E-SBI RCT. It is possible that some individuals may have been
willing to participate in the E-SBI RCT among those who refused to
participate in the cohort study. Third, the study was conducted among
young Swiss men and may not be generalizable to older men, non-Swiss
men, or women. Because alcohol use patterns differ between men and
women, and the reason to participate or not in a research study and the
perception of one's own alcohol use is also likely to differ across sex,
further studies should be conducted among women to assess recruit-
ment bias. Also, given that we obtained data from 94% of the source
population, some degree of self-selection is possible here as well.
The present analysis also has notable strengths. In particular, be-
cause of its implementation within a larger research project that ob-
tained data on alcohol use for 94% of the source population, we were
able to compare the drinking of E-SBI RCT participants to the quasi-
totality of its source population. In addition, screening data was col-
lected at the same time for all individuals analyzed herein, so results are
unlikely to be influenced by changes in drinking practices over time.
Thus, the data offered a unique perspective to study self-selection.
5. Conclusions
Overall, the study provides important information regarding self-
selection in web-based trials of alcohol-related interventions, which are
generally thought to be universally accessible and a strong strategy for
targeting the general population. It also focused on a populatio-
n—young men—that is most impacted by consequences of drinking
(mostly heavy alcohol use) (Rehm et al., 2007). Our results suggest that
caution should be used when simulating population effects of web-
based interventions and when envisioning the possible impact of large-
scale implementation of interventions. One should be cautious in ex-
trapolating study results likely influenced by self-selection of partici-
pants. Indeed, it is possible that people who do not participate in RCTs
may access the interventions once they are available online, and, as of
today, we have very limited knowledge as to what will happen when
these individuals receive the intervention. In addition, our results
suggest the possibility that generalizing results and disseminating a
program more broadly may not adequately respond to the need to de-
crease health disparities if no additional measures are taken to reach
more vulnerable strata of the population. Education inequality in
mortality from alcohol-attributable causes, with mortality being higher
in lower educated groups, indicates that there is a need to address
unhealthy alcohol use especially among individuals with lower levels of
education (Mackenbach et al., 2015; Mackenbach et al., 2008). Internet
interventions can reach groups of individuals that may not be reached
with other types of interventions (Postel et al., 2005), nevertheless, they
may still miss to reach specific vulnerable subgroups. If effective in-
ternet interventions only reach persons with higher levels of education,
improvements in behaviors may be expected only in these groups,
which then could increase gaps adverse health behaviors between those
with higher and lower levels of education. Additional measures are
needed to understand why persons with lower levels of education may
not participate in internet interventions trials. This could be done by
prospectively investigating why people chose not to participate in trials
and to determine which measures may convince them to do so.
List of abbreviations
AUDIT Alcohol Use Disorders Identification Test
C-SURF Cohort Study on Substance Use Risk Factors
E-SBI Electronic screening and brief intervention for young adults
RCT randomized controlled trial
SD standard deviation
Table 1
Comparisons of individuals recruited and not recruited in RCT.
Individuals from the source population not
recruited in RCT (n = 10,270)
Individuals recruited in RCT
(n = 1549)
p (chi-square/t-test, source population not
recruited in RCT vs RCT sample)
Age, mean (SD) 20.0 (1.2) 19.8 (1.2) < 0.0001
Living in urban environment (vs countryside) 41.4% 39.3% 0.1
Highest completed education level at inclusion
(obligatory school or basic formation only)
63.6% 58.6% <0.0001
Number of drinks per week, mean (SD) 7.4 (10.7) 6.2 (8.1) < 0.0001
Maximum number of drinks per occasion, mean (SD) 10.3 (9.1) 9.7 (7.7) 0.009
AUDIT score, mean (SD) 7.2 (4.9) 6.6 (4.4) < 0.0001
Prevalence of heavy episodic drinkinga 43.9% 36.7% <0.0001
Prevalence of weekly risky drinkingb 6.6% 3.9% <0.0001
Prevalence of unhealthy alcohol usec 44.1% 37.1% <0.0001
Prevalence of any alcohol use 90.3% 92.2% 0.02
Note: all drinking variables: self reported measures, past 12 months.
a Defined as ≥6 drinks on one occasion at least monthly.
b Defined as> 210 g of ethanol/week.
c Defined as>210 g of ethanol/week and/or ≥1 heavy drinking episode/month.
N. Bertholet, et al. Internet Interventions 19 (2020) 100298
5
Ethics approval and consent to participate
The C-SURF study and the E-SBI RCT have been approved by the
Ethics Committee for Clinical Research of the Lausanne University
Medical School (C-SURF: Protocol No. 15/07, RCT: Protocol No. 260/
2011). Informed consent was obtained from study participants in
written form (C-SURF) and electronic form (E-SBI).
Consent for publication
Not applicable.
Availability of data and material
Data: Study data can be obtained at data.iumsp.ch (http://data.
iumsp.ch/bertholet/1), a stable data repository. Data.iumsp.ch is
managed by the Institute of social and preventive medicine,
Department of community medicine and health, Lausanne University
Hospital, Switzerland. Request for the detailed, de-identified data must
be addressed at data.iumsp.ch. Requests are reviewed by the data
sharing committee, for ethical and legal purposes. Participants did not
consent for data to be used for commercial purposes. The Institutional
Review Board has approved this consent procedure.
Funding
The C-SURF study and the E-SBI RCT were supported by the Swiss
National Science Foundation (FN 33CSCO-122679 and
325130_135538/1). The Swiss National Science Foundation had no role
in study design, data collection and analysis, decision to publish, or
preparation of the manuscript. Swiss National Science Foundation:
www.snf.ch/en.
Author's contributions
Conceived and designed the experiment: NB JBD JS ECW JAC GG
and BB. Performed the experiments: NB JBD JS JAC GG BB. Analyzed
the data: NB JS ECW BB. Wrote the paper: first draft: NB ECW JS BB,
final version: NB JBD JS ECW JAC GG BB. Secured funding: NB JBD
JAC GG BB.
Declaration of competing interest




Bertholet, N., Cunningham, J.A., Faouzi, M., Gaume, J., Gmel, G., Burnand, B., Daeppen,
J.B., 2015a. Internet-based brief intervention for young men with unhealthy alcohol
use: a randomized controlled trial in a general population sample. Addiction 110,
1735–1743.
Bertholet, N., Cunningham, J.A., Faouzi, M., Gaume, J., Gmel, G., Burnand, B., Daeppen,
J.B., 2015b. Internet-based brief intervention to prevent unhealthy alcohol use
among young men: a randomized controlled trial. PLoS One 10, e0144146.
Bertholet, N., Walther, M.R., Burnand, B., Daeppen, J.B., 2011. Web-based screening and
brief intervention for unhealthy alcohol use: www.alcooquizz.ch. Rev. Med. Suisse 7,
1466–1470.
Bewick, B.M., Trusler, K., Barkham, M., Hill, A.J., Cahill, J., Mulhern, B., 2008. The ef-
fectiveness of web-based interventions designed to decrease alcohol consumption—a
systematic review. Prev. Med. 47, 17–26.
Braveman, P., Egerter, S., Williams, D.R., 2011. The social determinants of health: coming
of age. Annu. Rev. Public Health 32, 381–398.
Campbell, M.K., Snowdon, C., Francis, D., Elbourne, D., Mcdonald, A.M., Knight, R.,
Entwistle, V., Garcia, J., Roberts, I., Grant, A., Grant, A., GROUP, S, 2007.
Recruitment to randomised trials: strategies for trial enrollment and participation
study. The STEPS study. Health Technol. Assess. 11 (iii, ix-105).
Crisp, D.A., Griffiths, K.M., 2014. Participating in online mental health interventions: who
is most likely to sign up and why? Depress. Res. Treat. 2014, 790457.
Cunningham, J.A., Breslin, F.C., 2004. Only one in three people with alcohol abuse or
dependence ever seek treatment. Addict. Behav. 29, 221–223.
Cunningham, J.A., Wild, T.C., Humphreys, K., 2011. Who uses online interventions for
problem drinkers? J. Subst. Abus. Treat. 41, 261–264.
Dedert, E.A., Mcduffie, J.R., Stein, R., Mcniel, J.M., Kosinski, A.S., Freiermuth, C.E.,
Hemminger, A., Williams Jr, J.W., 2015. Electronic interventions for alcohol misuse
and alcohol use disorders: a systematic review. Ann. Intern. Med. 163, 205–214.
Donkin, L., Hickie, I.B., Christensen, H., Naismith, S.L., Neal, B., Cockayne, N.L., Glozier,
N., 2012. Sampling bias in an internet treatment trial for depression. Transl.
Psychiatry 2, e174.
Dzewaltowski, D.A., Estabrooks, P.A., Klesges, L.M., Bull, S., Glasgow, R.E., 2004.
Behavior change intervention research in community settings: how generalizable are
the results? Health Promot. Int. 19, 235–245.
Frohlich, K.L., Potvin, L., 2008. Transcending the known in public health practice: the
inequality paradox: the population approach and vulnerable populations. Am. J.
Public Health 98, 216–221.
Ganguli, M., Lytle, M.E., Reynolds, M.D., Dodge, H.H., 1998. Random versus volunteer
selection for a community-based study. J. Gerontol. A Biol. Sci. Med. Sci. 53,
M39–M46.
Glymour, M.M., Avendano, M., Kawachi, I., 2014. Socioeconomic status and health. In:
Berkman, L.F., Kawachi, I., Glymour, M.M. (Eds.), Social Epidemiology. Oxford
University Press, New York, NY.
Groves, R.M., Presser, S., Dipko, S., 2004. The role of topic interest in survey participation
decisions. Public Opin. Q. 68, 2–31.
Johansson, M., Sinadinovic, K., Hammarberg, A., Sundstrom, C., Hermansson, U.,
Andreasson, S., Berman, A.H., 2017. Web-based self-help for problematic alcohol use:
a large naturalistic study. Int. J. Behav. Med. 24, 749–759.
Kaner, E.F.S., Beyer, F.R., Garnett, C., Crane, D., Brown, J., Muirhead, C., Redmore, J.,
O’donnell, A., Newham, J.J., De Vocht, F., Hickman, M., Brown, H., Maniatopoulos,
G., Michie, S., 2017. Personalised digital interventions for reducing hazardous and
harmful alcohol consumption in community-dwelling populations. Cochrane
Database Syst. Rev. 9, CD011479. https://doi.org/10.1002/14651858.CD011479.
pub2. Sep 25.
Keyes, K.M., Galea, S., 2016. Population Health Science. Oxford University Press, New
York, NY.
Khadjesari, Z., Murray, E., Hewitt, C., Hartley, S., Godfrey, C., 2011. Can stand-alone
computer-based interventions reduce alcohol consumption? A systematic review.
Addiction 106, 267–282.
Knudsen, A.K., Hotopf, M., Skogen, J.C., Overland, S., Mykletun, A., 2010. The health
status of nonparticipants in a population-based health study: the Hordaland Health
Study. Am. J. Epidemiol. 172, 1306–1314.
Kypri, K., 2007. Methodological issues in alcohol screening and brief intervention re-
search. Subst. Abus. 28, 31–42.
Lapham, G.T., Hawkins, E.J., Chavez, L.J., Achtmeyer, C.E., Williams, E.C., Thomas, R.M.,
Ludman, E.J., Kypri, K., Hunt, S.C., Bradley, K.A., 2012. Feedback from recently
returned veterans on an anonymous web-based brief alcohol intervention. Addict.
Sci. Clin. Pract. 7, 17.
Mackenbach, J.P., Kulhanova, I., Bopp, M., Borrell, C., Deboosere, P., Kovacs, K., Looman,
C.W., Leinsalu, M., Makela, P., Martikainen, P., Menvielle, G., Rodriguez-Sanz, M.,
Rychtarikova, J., De Gelder, R., 2015. Inequalities in alcohol-related mortality in 17
European countries: a retrospective analysis of mortality registers. PLoS Med. 12,
e1001909.
Mackenbach, J.P., Stirbu, I., Roskam, A.J., Schaap, M.M., Menvielle, G., Leinsalu, M.,
Kunst, A.E., European Union Working Group on Socioeconomic Inequalities in, H,
2008. Socioeconomic inequalities in health in 22 European countries. N. Engl. J. Med.
358, 2468–2481.
Postel, M.G., De Haan, H.A., Ter Huurne, E.D., Van Der Palen, J., Becker, E.S., De Jong,
C.A., 2011. Attrition in web-based treatment for problem drinkers. J. Med. Internet
Res. 13, e117.
Postel, M.G., De Jong, C.A., De Haan, H.A., 2005. Does e-therapy for problem drinking
reach hidden populations? Am. J. Psychiatry 162, 2393.
Rehm, J., Taylor, B., Roerecke, M., Patra, J., 2007. Alcohol consumption and alcohol-
attributable burden of disease in Switzerland, 2002. Int. J. Public Health 52,
383–392.
Riper, H., Hoogendoorn, A., Cuijpers, P., Karyotaki, E., Boumparis, N., Mira, A.,
Andersson, G., Berman, A.H., Bertholet, N., Bischof, G., Blankers, M., Boon, B., Boss,
L., Brendryen, H., Cunningham, J., Ebert, D., Hansen, A., Hester, R., Khadjesari, Z.,
Kramer, J., Murray, E., Postel, M., Schulz, D., Sinadinovic, K., Suffoletto, B.,
Sundstrom, C., De Vries, H., Wallace, P., Wiers, R.W., Smit, J.H., 2018. Effectiveness
and treatment moderators of internet interventions for adult problem drinking: an
individual patient data meta-analysis of 19 randomised controlled trials. PLoS Med.
15, e1002714.
Riper, H., Spek, V., Boon, B., Conijn, B., Kramer, J., Martin-Abello, K., Smit, F., 2011.
Effectiveness of E-self-help interventions for curbing adult problem drinking: a meta-
analysis. J. Med. Internet Res. 13, e42.
Riper, H., Van Straten, A., Keuken, M., Smit, F., Schippers, G., Cuijpers, P., 2009. Curbing
problem drinking with personalized-feedback interventions: a meta-analysis. Am. J.
Prev. Med. 36, 247–255.
Ross, S., Grant, A., Counsell, C., Gillespie, W., Russell, I., Prescott, R., 1999. Barriers to
participation in randomised controlled trials: a systematic review. J. Clin. Epidemiol.
52, 1143–1156.
Rubinsky, A.D., Dawson, D.A., Williams, E.C., Kivlahan, D.R., Bradley, K.A., 2013.
AUDIT-C scores as a scaled marker of mean daily drinking, alcohol use disorder se-
verity, and probability of alcohol dependence in a U.S. general population sample of
N. Bertholet, et al. Internet Interventions 19 (2020) 100298
6
drinkers. Alcohol. Clin. Exp. Res. 37, 1380–1390.
Saitz, R., 2005. Clinical practice. Unhealthy alcohol use. N. Engl. J. Med. 352, 596–607.
Saunders, J.B., Aasland, O.G., Babor, T.F., De La Fuente, J.R., Grant, M., 1993.
Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO colla-
borative project on early detection of persons with harmful alcohol consumption–II.
Addiction 88, 791–804.
Sinadinovic, K., Berman, A.H., Hasson, D., Wennberg, P., 2010. Internet-based assessment
and self-monitoring of problematic alcohol and drug use. Addict. Behav. 35,
464–470.
Studer, J., Baggio, S., Mohler-Kuo, M., Dermota, P., Gaume, J., Bertholet, N., Daeppen,
J.B., Gmel, G., 2013a. Examining non-response bias in substance use research—are
late respondents proxies for non-respondents? Drug Alcohol Depend. 132, 316–323.
Studer, J., Mohler-Kuo, M., Dermota, P., Gaume, J., Bertholet, N., Eidenbenz, C.,
Daeppen, J.B., Gmel, G., 2013b. Need for informed consent in substance use stu-
dies—harm of bias? J. Stud. Alcohol Drugs 74, 931–940.
Tansil, K.A., Esser, M.B., Sandhu, P., Reynolds, J.A., Elder, R.W., Williamson, R.S.,
Chattopadhyay, S.K., Bohm, M.K., Brewer, R.D., Mcknight-Eily, L.R., Hungerford,
D.W., Toomey, T.L., Hingson, R.W., Fielding, J.E., Community Preventive Services
Task, F, 2016. Alcohol electronic screening and brief intervention: a community
guide systematic review. Am. J. Prev. Med. 51, 801–811.
Tourangeau, R., Yan, T., 2007. Sensitive questions in surveys. Psychol. Bull. 133,
859–883.
Watt, G., 2002. The inverse care law today. Lancet 360, 252–254.
White, A., Kavanagh, D., Stallman, H., Klein, B., Kay-Lambkin, F., Proudfoot, J., Drennan,
J., Connor, J., Baker, A., Hines, E., Young, R., 2010. Online alcohol interventions: a
systematic review. J. Med. Internet Res. 12, e62.
Whitehead, M., Pennington, A., Orton, L., Nayak, S., Petticrew, M., Sowden, A., White,
M., 2016. How could differences in 'control over destiny' lead to socio-economic
inequalities in health? A synthesis of theories and pathways in the living environ-
ment. Health Place 39, 51–61.
N. Bertholet, et al. Internet Interventions 19 (2020) 100298
7
